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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device in which contrast of an image is 
enhanced. 

SOLUTION: In the device, chiral nematic liquid crystals 
are held between a substrate 1 1 which is provided with 
comb-shaped electrodes 12a and 12b and a substrate 
21 which is provided with a flat surface electrode 22 and 
display is conducted by utilizing selective reflection of 
the liquid crystals. When the electrode width of the 
electrodes 12a and 12b is defined as L, and the gap 
between the electrodes is defined as S, it is satisfied to 
be 0.1<L/S<0.6. It is desired to set 1 ^m<L<5 ^m and 6 
^m<S<20 urn. Moreover, when the thickness of the 
electrodes 12a and 12b is defined as H and the gap is 
defined as D, it is satisfied to be 0.KH/DO. When such 
conditions are set, longitudinal electric field E2' on the 
electrodes 12a and 12b is suppressed as much as 
possible when lateral electric field E1 is generated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display characterized by being 0.1 <=last shipment<=0.6 when it had 
the substrate of a couple, the liquid crystal in which the cholesteric phase pinched between 
these substrates is shown, and the electrode which impresses almost parallel electric field to a 
substrate at least, and the ctenidiumHike electrode was formed in one [ at least] substrate, and 
electrode width of face of this ctenidiumHike electrode is set to L and it sets inter-electrode 
spare time to S. 

[Claim 2] Said ctenidiumHike electrode is a liquid crystal display according to claim 1 
characterized by being 1 micrometeKL <=5micrometer and/or 6 micrometer<=S 
<=20micrometer. 

[Claim 3] The liquid crystal display characterized by being 0.1<H/D<1 when it has the substrate 
of a couple, the liquid crystal in which the cholesteric phase pinched between these substrates 
is shown, and the electrode which impresses almost parallel electric field to a substrate at least, 
the ctenidiumHike electrode is formed in one [ at least ] substrate and the gap between H and 
said substrate is set to D for the electrode thickness of this ctenidiumHike electrode. 
[Claim 4] The substrate of a couple, and the liquid crystal in which the cholesteric phase pinched 
between these substrates is shown, It has the electrode which impresses almost parallel electric 
field to a substrate at least. The liquid crystal display characterized by being 0.1 <=last 
shipment<=0;6 and O.KH/DO when the ctenidiumHike electrode was formed in one [ at least ] 
substrate, and L and inter-electrode spare time are set to S and it sets [the electrode width of 
face of this ctenidiumHike electrode ] the gap between H and said substrate to D for electrode 
thickness. 

[Claim 5] Claim 1 characterized by said liquid crystal having memory nature, claim 2, a liquid 
crystal display according to claim 3 or 4. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
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[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which pinches a liquid 
crystal display and the liquid crystal in which a cholesteric phase is shown, and displays between 
the substrates of a couple especially using the selective reflection of this liquid crystal. 
[0002] 

[Description of the Prior Art] Conventionally, the chiral nematic liquid crystal in which 
cholesteric liquid crystal and a cholestericHiquid-crystal phase are shown is pinched between 
the substrates of a couple, parallel horizontal electric field are impressed to a substrate side, and 
the liquid crystal display which displays by changing the condition of liquid crystal is proposed 
(for example, refer to JP,7-120792,A and JP,2001-83485,A). There is also an example which 
superimposes vertical electric field at the time of impression of horizontal electric field (refer to 
JP f 2001-100256,A). 

[0003] By the way, in the conventional liquid crystal display using the liquid crystal in which the 
cholesteric phase which the condition of liquid crystal is changed and displays an image by 
impression of horizontal electric field is shown, in order to generate horizontal electric field, the 
electrode arranged at one [ at least ] substrate was made into the shape of a ctenidium. 
Although horizontal electric field occurred when it made this ctenidiumHike inter-electrode 
produce the potential difference, it changed into the condition that it is not made to switch so 
that the liquid crystal which exists on a ctenidiumHike electrode at this time may be meant, 
consequently the liquid crystal on an electrode checks a display, and had the trouble that the 
contrast of an image fell. 

[0004] Then, when the object of this invention generates parallel horizontal electric field to a 
substrate, it is to offer the liquid crystal display which can suppress generating of the 
uncontrollable liquid crystal field which exists on an electrode as much as possible, and can raise 
the contrast of an image. 
[0005] 

[The configuration, an operation, and effectiveness] of invention In order to attain the above 
object, the liquid crystal display concerning the 1st invention The substrate of a couple, and the 
liquid crystal in which the cholesteric phase pinched between these substrates is shown, When 
have the electrode which impresses almost parallel electric field to a substrate at least, the 
ctenidiumHike electrode is formed in one [ at least ] substrate, electrode width of face of a 
ctenidiumHike electrode is set to L and inter-electrode spare time is set to S, it is characterized 
by being 0.1 <=Iast shipment<=0.6. Furthermore, as for said ctenidiumHike electrode, it is 
desirable that they are 1 micrometeKL <=5micrometer and/or 6 micrometer<=S 
<=20micrometer. 

[0006] The liquid crystal which the liquid crystal display concerning the 2nd invention shows the 
cholesteric phase by which it was pinched between the substrate of a couple, and this substrate, 
When have the electrode which impresses almost parallel electric field to a substrate at least, 
the ctenidiumHike electrode is formed in one [ at least ] substrate, electrode thickness of a 
ctenidiumHike electrode is set to H and the gap between said substrates is set to D, it is 
characterized by being 0;1<H/D<1. 

[0007] Generally, if the liquid crystal in which a cholesteric phase is shown changes in the 
direction in which the direction of electric field and the helical shaft cross at right angles if a 
dielectric constant anisotropy is in forward liquid crystal and a dielectric constant anisotropy is 
in negative liquid crystal when a predetermined electrical potential difference is impressed, the 
helical shaft changes in the direction parallel to the direction of electric field. In this case, to a 
substrate side, by the perpendicular direction or generating electric field selectively in parallel, 
helical shafts are a perpendicular direction and changing horizontally and maintaining a 
cholesteric phase mostly to a substrate, set each pixel as a planar condition or a focal conic 
condition, and liquid crystal displays an image. 

[0008] The electrode width of face L of the ctenidiumHike electrode with which this invention 
person impresses almost parallel horizontal electric field to a substrate The gap D between the 
inter-electrode spare time S, electrode thickness H, and a substrate is made into a parameter. 
The liquid crystal field out of control generated right above [ of an electrode ] when generating 
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horizontal electric field was decreased as a result of experimenting by changing these 
parameters to various values, it could prevent that it will be in the condition that the liquid 
crystal on an electrode checks a display as much as possible, and the conditions whose contrast 
improves were solved, and it resulted in this invention. 

[0009] That is, in the electrode width of face L and relation with the inter-electrode spare time 
S, desirable contrast could be acquired under the conditions of 0.1 <=last shipment<=0.6, and the 
electrode width of face L was able to acquire desirable contrast especially by the time of 1 
micrometeKL <=5micrometer and the inter-electrode spare time S being 6 micrometer<=S 
<=20micrometers. It is more preferably referred to as 0.25 <=last shipment<=0.5. 
[0010] Moreover, in the relation between electrode thickness H and the gap D Between 
substrates, desirable contrast was able to be acquired under the conditions of 0.1<H/D<1. It is 
more preferably referred to as 0.2 <=H/D<0.7. 

[0011] A liquid crystal display may be the configuration which has said the 1st invention and 
invention of the 2nd. If it has both, it is effective by improvement in contrast. Moreover, if liquid 
crystal uses what has memory nature, power-saving can be attained and it will become a thing 
suitable for a personal digital assistant. 
[0012] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the liquid crystal display 

concerning this invention is explained with reference to an accompanying drawing. 

[0013] (An actuation principle, drawing 1 , 2 reference) The liquid crystal display concerning this 

invention displays based on various actuation principles, and explains an in-every-direction 

electric-field change method and an IPS (In-Plane-Switching) method as the typical actuation 

principle. 

[0014] An in-every-direction electric-field change method is equipped with a means to impress 
the means and horizontal electric field which impress vertical electric field, is not with solution 
Lycium chinense thoroughly about torsion of the liquid crystal (it represents with a chiral 
nematic liquid crystal hereafter) in which a cholesteric phase is shown by both switch, and are 
almost vertical and a thing which displays by making it change to parallel mostly to a substrate 
preferably at a predetermined include angle to a substrate about the helical shaft. 
[0015] A chiral nematic liquid crystal is obtained by adding the chiral material of the specified 
quantity to a nematic liquid crystal. As shown in drawing 1 (A), generally as for this chiral 
nematic liquid crystal, the rod-like liquid crystal molecule shows nothing and a cholesteric phase 
for the distorted array. When light carried out incidence to this liquid crystal and light carries out 
incidence from an parallel direction to a helical shaft, selective reflection of the light of the 
wavelength shown by lambda=np is carried out (planar condition). Here, lambda is the distance (it 
is hereafter described as a spiral pitch) in which wavelength and n can twist the average 
refractive index of a liquid crystal molecule, and p has twisted 360 degrees of liquid crystal 
molecules. On the other hand, light is scattered about when light carries out incidence from a 
vertical direction to a helical shaft (focal conic condition). When the selective reflection 
wavelength in a planar condition is set as the light field, dispersion in the focal conic condition 
becomes weak, and penetrates incident light substantially. A display is performed using this 
selective reflection and dispersion (transparency). In addition, the cholesteric phase of liquid 
crystal is shown also like drawing 1 (B). 

[0016] By the way, although the liquid crystal molecule is cylindrical, it has the anisotropy from 
which a refractive index and a dielectric constant differ in the longitudinal direction (major axis) 
and a direction (minor axis) vertical to it. A dielectric constant anisotropy calls liquid crystal with 
larger refractive index and dielectric constant of the direction of a major axis of a liquid crystal 
molecule than them of the direction of a minor axis forward liquid crystal. If a dielectric constant 
anisotropy impresses an electrical potential difference high enough to forward liquid crystal, 
torsion will be cleared, and it moves so that the m^jor axis (shaft with a large dielectric constant) 
of a liquid crystal molecule may be suitable in the direction parallel to the direction of electric 
field. A threshold exists in the electrical potential difference which this torsion solves, and this 
threshold voltage is set to Vh. 

[0017] Moreover, if an electrical potential difference lower than said threshold voltage Vh is 



impressed to liquid crystal, liquid crystal will move so that there may be nothing with solution 
Lycium chinense about torsion and a helical shaft may be suitable in the vertical direction to the 
direction of electric field. A threshold exists also in the electrical potential difference to which 
this helical shaft is moved, and this threshold voltage is set to Vf. 

[0018] The relation of such threshold voltage Vh and Vf is Vf<Vh. Moreover, even if it impresses 
an electrical potential difference lower than threshold voltage Vf to liquid crystal, a liquid crystal 
molecule does not move, namely, helical shaft orientations do not change. 
[001 9] On the other hand, a dielectric constant anisotropy calls liquid crystal with the dielectric 
constant of the direction of a major axis smaller than that of the direction of a minor axis 
negative liquid crystal more greatly [ the refractive index of the direction of a major axis of a 
liquid crystal molecule ] than that of the direction of a minor axis. If a dielectric constant 
anisotropy impresses an electrical potential difference high enough to negative liquid crystal, 
there will be nothing with solution Lycium chinense about torsion, and a helical shaft will turn to 
the direction of electric field at random not related. This phenomenon is called dynamic 
scattering. A threshold exists in the electrical potential difference to which this phenomenon 
happens, and threshold voltage is set to Vd. 

[0020] Moreover, if an electrical potential difference lower than said threshold voltage Vd is 
impressed to liquid crystal, liquid crystal will move so that there may be nothing with solution 
Lycium chinense about torsion and a helical shaft may be suitable in the parallel direction to the 
direction of electric field. A threshold exists also in the electrical potential difference to which 
this helical shaft is moved, and this threshold voltage is set to ****. 

[0021] The relation of such threshold voltage Vd and **** is ****<Vd. Moreover, even if it 
impresses an electrical potential difference lower than threshold voltage **** to liquid crystal, a 
liquid crystal molecule does not move, namely, helical shaft orientations do not change. 
[0022] On the other hand, an IPS method is a method which displays by impressing parallel 
horizontal electric field to a substrate, and has the following gestalten as an example. That is, as 
shown in drawing 2 (A), the dielectric constant anisotropy which adjusted the spiral pitch p so 
that wavelength lambda might be set to about 350nm pinches the forward chiral nematic liquid 
crystal between a substrate 1 1 and 21 . Although a planar condition with a helical shaft vertical to 
a substrate side is held in the condition of not impressing an electrical potential difference 
between electrode 12a and 12b, since it is short, wavelength lambda is not viewed but that of 
selective reflection light is in a non-display condition. 

[0023] Here, if the horizontal electric field E1 are generated between electrode 12a and 12b as 
shown in drawing 2 (B). according to field strength (electrical potential difference), as for liquid 
crystal, a spiral pitch (amount in which a spiral is undone) will change. For example, if the spiral 
pitch p is controlled so that wavelength lambda is set to 470nm, selective reflection of the blue 
light will be carried out, if it controls to 550nm, selective reflection of the green light will be 
carried out, and if it controls to 660nm, selective reflection of the red light will be carried out. At 
the time (superimposed on vertical electric field at this time) of no electrical-potential- 
difference impressing, there are also selective reflection and a gestalt which displays by 
considering as transparency at the time of electrical-potential-difference impression besides 
this. 

[0024] (An operation gestalt, drawing 3 - 10 reference) Drawing 3 -10 are the liquid crystal cell 
used in the examples 1-8 of an experiment explained below, and they show roughly 1 /several - 
1 /about ten of the pixel of one unit. Then, with reference to drawing 3 -10. the liquid crystal 
display component 1 which is 1 operation gestalt is explained. 

[0025] This liquid crystal display component 1 forms Electrodes 12a and 12b and the orientation 
control film 14 in the lower substrate 11, forms an electrode 22 and the orientation control film 
24 in the upper substrate 21. and consists of a configuration which pinched the substrate 1 1 and 
the chiral nematic liquid crystal prepared as chiral material was added to a nematic liquid crystal 
and a room temperature showed a cholesteric phase to it among 21. 

[0026] As liquid crystal, if a room temperature shows a cholesteric phase, various things can be 

used, a dielectric constant anisotropy — positive/negative — you may be which thing. 

[0027] Various things, such as plastic films, such as glass, polyether sulfone (PES), polyethylene 
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terephthalate (PET), and a polycarbonate (PC), can be used for the ingredient of substrates 1 1 
and 21. A lightweight and thin thing is desirable. Transparent electrode ingredients, such as ITO 
and IZO, can be used for the ingredient of electrodes 12a, 12b, and 22, and it may use non- 
transparent electrode ingredients, such as aluminum and Cu, for the electrodes 12a and 12b of 
the bottom substrate 1 1 . Electrodes 1 2a and 1 2b may be arranged to two steps through an 
insulator layer 13 (refer to drawing 12 ). The orientation control film 14 and 24 is formed so that 
electrodes 1 2a, 1 2b. and 22 may be covered. An insulator layer 1 3 and the orientation control 
film 14 and 24 can use a well-known ingredient conventionally. 

[0028] in addition, the electrodes 12a and 12b ~ each — it is the electrode of the shape of a 
ctenidium which extended in the direction which intersects perpendicularly with the space of 
drawing 3 -11. and arranged by turns to the longitudinal direction of space, and has been 
arranged at it. an electrode 22 has the width of face for at least 1 pixel — each — it may be the 
electrode which extends in the longitudinal direction of drawing 3 -11. and you may be the whole 
surface electrode which covers the whole image display side. 

[0029] in order [ furthermore, ] to hold the gap between a substrate 1 1 and 21 uniformly and 
uniformly — the need — responding — the particle for spacers to between a substrate 1 1 and 
21 — the resin structure of the shape of pillar-shaped or a wall is arranged. Moreover, the 
optical absorption layer which absorbs the light is prepared in the rear face of the lower 
substrate 1 1 . A light absorption function may be given to substrate 1 1 the very thing. 
[0030] Moreover, it is desirable to prepare a sealant in the perimeter of substrates 1 1 and 21, 
and to close liquid crystal between substrates. In addition, although the rubbing processing to 
the orientation control film 14 is theoretically unnecessary, rubbing processing (for example, ten 
or less rubbing consistency) that a consistency is low, and partial rubbing processing are 
performed, and you may make it raise the reflection factor in the planar condition of liquid 
crystal. Orientation control film 14 the very thing may be omitted. 

[0031] When it drives so that the electrical-potential-difference difference more than Vf may be 
produced lower among electrode prepared in substrate 1 1 side if it was in chiral nematic liquid 
crystal which has forward dielectric constant anisotropy in liquid crystal display component 1 
which consists of above configuration 12a, and 12b than Vh, as it is shown in drawing 3 (A), the 
horizontal electric field El parallel to a substrate side occur, and it is suitable in the direction 
where the helical shaft of liquid crystal is almost vertical to a substrate side. That is. liquid 
crystal will be in a planar condition and the selective reflection of predetermined wavelength will 
produce it. 

[0032] If it drives so that the electrical-potential-difference difference more than Vf may be 
produced between electrode 12a and/or 12b, and an electrode 22 on the other hand lower than 
Vh, as shown in drawing 3 (B). the vertical electric field E2 vertical to a substrate side will occur, 
and the helical shaft of liquid crystal will be suitable in the direction parallel to a substrate side. 
That is, liquid crystal will be in a focal conic condition, and will penetrate light. 
[0033] Moreover, if it drives so that the electrical-potential-difference difference more than 
**** may be produced lower among electrode 1 2a and 1 2b than Vd, in order to move so that the 
helical shaft may be parallel to the direction of electric field, if it is in the chiral nematic liquid 
crystal which has a negative dielectric constant anisotropy, it will be in a sense and focal conic 
condition in the direction where the helical shaft of liquid crystal is parallel to a substrate side. If 
it drives so that the electrical-potential-difference difference more than **** may be produced 
between electrode 1 2a and/or 1 2b, and an electrode 22 on the other hand lower than Vd. liquid 
crystal will be in the sense and a planar condition in the direction where a helical shaft is almost 
vertical to a substrate side. 

[0034] If the potential difference is produced and the horizontal electric field E1 are generated 
between electrode 1 2a and 1 2b as shown in drawing 3 (A) - drawing 1 1 (A), on electrode 1 2a and 
1 2b. vertical electric-field E2' occurs simultaneously, it will be in the condition that liquid crystal 
differs from the horizontal electric field E1 selectively by this vertical electric-field E2\ a display 
will be checked, and the contrast of an image will fall. Moreover, even if it is in an IPS method, as 
shown in drawing 2 (B). it will be in the condition of vertical electric-field E2' occurring and 
checking a display, and an improvement is required. 
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[0035] In order to control enough the effect of vertical electric-field E2\ it is made to fill the 
relation between either the following type (1) or a formula (2). That is, it is 0.1 <=last 
shipment<=0.6, when L and inter-electrode spare time are set to S and H and the gap between 
substrates (it is hereafter described also as a eel gap) are set [ the electrode width of face of a 

ctenidium-like electrode ] to D for electrode thickness (1) 

0.KH/DO .... (2) 
It carries out. 

[0036] Here, it is necessary to impress high tension with the lack of field strength of the 
horizontal electric field E1 as it is last shipment<0.1 . Moreover, the reflection factor at the time 
of a focal conic status selection becomes it high that it is last shipment>0.6 too much, and 
contrast falls. It is more desirable to set the range of last shipment to 0.25 <=last shipment<=0.5. 

[0037] When the electrode width of face L is 1 micrometer or less, since the electrode is thin, an 
open circuit increases, the rate of mass production falls, and a production cost goes up. 
Moreover, when larger than 5 micrometers, the reflection factor at the time of a focal conic 
status selection becomes [ the electrode width of face L ] high too much, and contrast falls. It is 
desirable to be referred to as 1 micrometeKL <=5micrometer from such a viewpoint. 
[0038] When the inter-electrode spare time S is less than 6 micrometers, the reflection factor at 
the time of a focal conic status selection becomes high too much, and contrast falls. Moreover, 
when the inter-electrode spare time S exceeds 20 micrometers, it is necessary to impress high 
tension with the lack of field strength of the horizontal electric field El. It is desirable to be 
referred to as 6 rnicrometer<=S <=20micrometer from such a viewpoint. 

[0039] On the other hand, when H/D is 0.1 or less, the reflection factor at the time of a focal 
conic status selection becomes high too much, and contrast falls. When H/D is 1, an electrode 
reaches an opposite substrate side and there is a possibility of producing a short circuit etc. It is 
more desirable to set the range of H/D to 0.2 <=H/D<0.7. 

[0040] Electrode thickness H has desirable 10 micrometers or less from the point of processing 
techniques, such as membrane formation and etching. Moreover, when an electrode is too thin, 
since it is, the thing whose liquid crystal fields uncontrollable by horizontal electric field increase 
in number too much and which is set to at least 0.5 micrometers or more is desirable [ it is 
afraid, and ]. 

[0041] The gap D between substrates has desirable 10 micrometers or less, in order to be 
anxious about decline in the permeability at the time of a focal conic status selection, or high- 
tension-ization of driver voltage, if it becomes not much large. Moreover, since there is a 
possibility that sufficient contrast cannot be taken when the gap D between substrates is too 
small, it is desirable to be referred to as at least 2 micrometers or more. 
[0042] (Refer to the example of an electrode configuration for passive-matrix actuation, the 
actuation approach, and drawing 12 ) Here, in said operation gestalt, the example of 1 
configuration of electrodes 12a, 12b, and 22 prepared in substrates 11 and 21 is collectively 
shown and explained to be drawing 12 about the actuation approach. 

[0043] Scan electrode 12a prepared in the substrate 1 1 is formed as a ctenidium-like electrode 
with the detailed die length corresponding to the magnitude of one side of 1 pixel, and signal- 
electrode 1 2b is formed as a detailed ctenidium-like electrode by which the group division was 
carried out corresponding to the magnitude of the 1 -pixel other sides. The reset electrode 22 
prepared in the substrate 21 is formed as a whole surface electrode corresponding to an image 
display field. 

[0044] The reset electrode 22 is connected to the scan signal / reset-signal actuation circuit 27 
through the contact lines 25 and 26. Scan electrode 12a is also connected to this scan signal / 
reset-signal actuation circuit 27. Moreover, signal-electrode 12b is connected to the data signal 
actuation circuit 29. 

[0045] If it is aimed at the chiral nematic liquid crystal which has a forward dielectric constant 
anisotropy when newly writing in a display, or when updating, the electrical-potential-difference 
difference more than Vf will be first produced between scan electrode 12a and the reset 
electrode 22 lower than Vh. Now, the liquid crystal of the sense and all pixels is reset by the 
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focal conic condition in the direction where the helical shaft of liquid crystal is parallel to a 
substrate side. 

[0046] Next, the electrical-potential-difference difference more than Vf is produced between 
scan electrode 12a and signal-electrode 12b to the pixel which writes in an image lower than Vh. 
Only the liquid crystal of a pixel with which the sense and an electrical potential difference were 
impressed now in the direction where the helical shaft of liquid crystal is almost vertical to a 
substrate side changes to a planar condition. This image write-in actuation is based on the 
passive-matrix actuation method which gives a pulse signal based on image data to signal- 
electrode 1 2b t choosing scan electrode 12a of one line at a time. 

[0047] When aimed at the cffiral nematic liquid crystal which has a negative dielectric constant 
anisotropy on the other hand, the electrical-potential-difference difference more than **** is 
first produced between scan electrode 1 2a and the reset electrode 22 lower than Vd. and the 
liquid crystal of all pixels is reset in the planar condition. Then, the electrical-potential- 
difference difference more than **** will be produced between scan electrode 12a and signal- 
electrode 1 2b lower than Vd, and the liquid crystal of an every predetermined pixel of one line 
will be set to the focal conic condition along with scan electrode 12a. 

[0048] In addition, in passive-matrix actuation, the electrical potential difference (cross talk 
electrical potential difference) supplied from an actuation circuit also to the pixel (liquid crystal) 
used as the object for actuation is impressed. However, if this cross talk electrical potential 
difference is stopped lower than threshold voltage Vf and ****, the condition of liquid crystal will 
not change. 

[0049] By the way, in the example of an electrode configuration shown in drawing 12 , scan 
electrode 12a can also be driven by the division reset method changed in two or more [ of a 
pixel / per every line ], or the direction aiming at a helical shaft after resetting two or more lines 
simultaneously besides driving by the package reset method mentioned above. Moreover, it can 
drive also by the individual actuation method which sets the helical shaft in the direction of the 
object for every pixel, without making it reset. 

[0050] (Many modes of electric-field grant) The electric field given in order to change the helical 
shaft orientations of liquid crystal can adjust a direction and reinforcement by controlling the 
potential impressed to an electrode. Although said operation gestalt showed the electrode of 3 
pole configurations made to generate the horizontal electric field E1 and the vertical electric 
field E2, an electrode configuration employable as a liquid crystal display concerning this 
invention is not limited to three poles. For example, two substrates 1 1 shown in drawing 3 -10 
are made to counter, and it considers as a liquid crystal cell, and is good also as 4 pole 
configurations by Electrodes 12a and 12b. 

[0051] Moreover, if it is in the IPS method shown in drawing 2 , Electrodes 12a and 12b are 
formed only on a substrate 11, and the configuration which does not form an electrode is 
adopted as a substrate 21. The electrode for superimposing vertical electric field at the time of 
horizontal electric-field impression may be prepared in the substrate 21. 
[0052] this invention persons The electrode width of face L, inter-electrode spare time S of 
Electrodes 12a and 12b (Explanation of the example of an experiment) Make electrode thickness 
H and a substrate 1 1 , and the gap D between 21 into a parameter, and these parameters are 
changed to various values. The reflection factor when impressing an electrical potential 
difference between electrode 12a and 12b, and generating the horizontal electric field E1 was 
measured, and the conditions on which electrode 12a and vertical electric-field E2' generated on 
12b decrease were solved. The result is explained below. 

[0053] all the following examples 1-8 of an experiment, and examples 1 of comparative 
experiments — setting — as a chiral nematic liquid crystal — the liquid crystallinity compound 
ZU-2806 (Merck Co. make) 80 weight section — chiral material — the 16 weight sections and 
liquid crystal constituent A whose peak wavelength of selective reflection 4 weight sections 
addition is carried out, it has a negative dielectric constant anisotropy, and is about 630nm was 
prepared for CB-15 and R-101 1 (all are the Merck Co. make), respectively. 
[0054] Therefore, if the potential difference is produced and the horizontal electric field E1 are 
generated between electrode 12a and 12b, the liquid crystal constituent A will be in a focal conic 
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condition, moreover — the case where a planar condition is chosen — Electrodes 12a and 12b - 
- what is necessary is to produce the potential difference between either and an electrode 22 at 
least, and just to generate the vertical electric field E2 In addition, said liquid crystal constituent 
has the property (memory nature) which can maintain a planar condition, a focal conic condition, 
and the condition that both were intermingled, in the state of no electrical-potential-difference 
impressing. 

[0055] Moreover, the liquid crystal panel was manufactured by the following ingredients and the 
approach as the examples 1-8 of an experiment and an example 1 of comparative experiments. 
That is, the ITO film was formed in the substrate 1 1 which consists of a polycarbonate film, and 
patterning of the electrodes 12a and 12b was carried out by the photolithography method, the 
orientation control film 14 — : made from JSR — it formed by flexographic printing using 2022. 
On the other hand, the ITO film was formed in the substrate 21 which consists of a 
polycarbonate film, and the electrode 22 was formed by the photolithography method, the 
orientation control film 24 — : made from JSR — it formed by flexographic printing using 2022. 
[0056] Said substrates 1 1 and 21 were stuck on the condition of having pinched said liquid 
crystal constituent A and the gap attachment component. In order to prevent that substrate 
spacing becomes narrow, the spherical spacer was used for the gap attachment component, in 
order to prevent that substrate spacing spreads, the adhesives of an urethane system were 
used, and the pillar-shaped resin structure of height [ a little ] higher than the diameter of a 
spacer has been arranged in the shape of a grid. Moreover, the periphery section of a substrate 
was closed by the sealant. In addition, the spacer used the thing of the particle size doubled with 
the dimension of the eel gap D. 

[0057] (Refer to the example 1 of an experiment, and drawing 3 ) In the example 1 of an 
experiment, 1 micrometer and the eel gap D were set [ the electrode width of face L of 
Electrodes 12a and 12b / 4 micrometers and the inter-electrode spare time S ] to 4 
micrometers for 10 micrometers and electrode thickness H. That is. it was referred to as last 
shipment=0.40 and H/D=0.25. First, the electrical potential difference was beforehand impressed 
between an electrode 22 and Electrodes 12a and 12b, and the liquid crystal constituent A was 
made into the planar condition. And 100msec impression of the pulse voltage with a frequency of 
100Hz of **50V was carried out between electrode 12a and 12b. In this case, the horizontal 
electric field El occur between electrode 12a and 12b, and the liquid crystal constituent A is 
changed to a focal conic condition. Simultaneously, on electrode 12a and 12b, vertical electric- 
field E2' occurs slightly, and changes the liquid crystal constituent A of this part into a planar 
condition. 

[0058] The planar condition which the reflection factor in this focal conic condition was stopped 
to about 4%, and was generated on electrode 12a and 12b was not a thing to the extent that an 
image display condition (especially contrast) is spoiled. 

[0059] (Refer to the example 2 of an experiment, and drawing 4 ) In the example 2 of an 
experiment, 1.5 micrometers and the eel gap D were set [ the electrode width of face L of 
Electrodes 1 2a and 12b / 3 micrometers and the inter-electrode spare time S ] to 4 
micrometers for 1 2 micrometers and electrode thickness H. That is, it was referred to as last 
shipment=0.25 and H/D=0.375. First, the electrical potential difference was beforehand 
impressed between an electrode 22 and Electrodes 12a and 12b, and the liquid crystal 
constituent A was made into the planar condition. And 100msec impression of the pulse voltage 
with a frequency of 1 00Hz of **50V was carried out between electrode 1 2a and 1 2b. In this 
case, the horizontal electric field E1 occur between electrode 12a and 12b. and the liquid crystal 
constituent A is changed to a focal conic condition. Simultaneously, on electrode 12a and 12b. 
vertical electric-field E2' occurs slightly, and changes the liquid crystal constituent A of this part 
into a planar condition. 

[0060] The planar condition which the reflection factor in this focal conic condition was stopped 
to about 3.5%. and was generated on electrode 12a and 12b was not a thing to the extent that an 
image display condition (especially contrast) is spoiled. 

[0061] (Refer to the example 3 of an experiment, and drawing 5 ) In the example 3 of an 
experiment, 2 micrometers and the eel gap D were set [ the electrode width of face L of 
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Electrodes 12a and 12b / 5 micrometers and the inter-electrode spare time S ] to 4 
micrometers for 10 micrometers and electrode thickness H. That is, it was referred to as last 
shipment=0.50 and H/D=0.50. First, the electrical potential difference was beforehand impressed 
between an electrode 22 and Electrodes 12a and 12b, and the liquid crystal constituent A was 
made into the planar condition. And 100msec impression of the pulse voltage with a frequency of 
100Hz of **45V was carried out between electrode 12a and 12b. In this case, the horizontal 
electric field E1 occur between electrode 12a and 12b, and the liquid crystal constituent A is 
changed to a focal conic condition. Simultaneously, on electrode 12a and 12b, vertical electric- 
field E2' occurs slightly, and changes the liquid crystal constituent A of this part into a planar 
condition. 

[0062] The planar condition which the reflection factor in this focal conic condition was stopped 
to about 4%, and was generated on electrode 12a and 12b was not a thing to the extent that an 
image display condition (especially contrast) is spoiled. 

[0063] (Refer to the example 4 of an experiment and drawing 6 ) In the example 4 of an 
experiment, 1 micrometer and the eel gap D were set [ the electrode width of face L of 
Electrodes 12a and 12b / 1 micrometer and the inter-electrode spare time S ] to 4 micrometers 
for 10 micrometers and electrode thickness H. That is, it was referred to as last shipment=0.10 
and H/D=0.25. First, the electrical potential difference was beforehand impressed between an 
electrode 22 and Electrodes 12a and 12b, and the liquid crystal constituent A was made into the 
planar condition. And 100msec impression of the pulse voltage with a frequency of 100Hz of 
**60V was carried out between electrode 12a and 12b. In this case, the horizontal electric field 
E1 occur between electrode 12a and 12b, and the liquid crystal constituent A is changed to a 
focal conic condition. Simultaneously, on electrode 12a and 12b, vertical electric-field E2' occurs 
slightly, and changes the liquid crystal constituent A of this part into a planar condition. 
[0064] The planar condition which the reflection factor in this focal conic condition was stopped 
to about 3%, and was generated on electrode 12a and 12b was not a thing to the extent that an 
image display condition (especially contrast) is spoiled. 

[0065] In addition, in the example 4 of an experiment, although contrast of an image was not 
spoiled, the trouble that the width of face L of Electrodes 12a and 12b was disconnected since it 
is thin, 1 micrometer and occurred. Therefore, lowering of mass production nature is invited to 
utilization, and becoming disadvantageous in cost is expected. Moreover, the field strength of the 
horizontal electric field E1 runs short by the same reason, and it is more necessary for [ in order 
to obtain required field strength ] for impression of high tension. Therefore, as for the width of 
face L of Electrodes 12a and 12b, it is desirable that it is larger than 1 micrometer. 
[0066] (Refer to the example 5 of an experiment, and drawing 7 ) In the example 5 of an 
experiment, 1 micrometer and the eel gap D were set [ the electrode width of face L of 
Electrodes 12a and 12b / 4 micrometers and the inter-electrode spare time S ] to 4 
micrometers for 20 micrometers and electrode thickness H. That is, it was referred to as last 
shipment=0.20 and H/D=0.25. First, the electrical potential difference was beforehand impressed 
between an electrode 22 and Electrodes 12a and 12b, and the liquid crystal constituent A was 
made into the planar condition. And 100msec impression of the pulse voltage with a frequency of 
100Hz of **90V was carried out between electrode 12a and 12b. In this case, the horizontal 
electric field E1 occur between electrode 12a and 12b, and the liquid crystal constituent A is 
changed to a focal conic condition. Simultaneously, on electrode 12a and 12b, vertical electric- 
field E2' occurs slightly, and changes the liquid crystal constituent A of this part into a planar 
condition. 

[0067] The planar condition which the reflection factor in this focal conic condition was stopped 
to about 4%, and was generated on electrode 12a and 12b was not a thing to the extent that an 
image display condition (especially contrast) is spoiled. 

[0068] In addition, in the example 5 of an experiment, although contrast of an image was not 
spoiled, in order that the gap S of Electrodes 12a and 12b may obtain 20 micrometers and field 
strength required for the horizontal electric field E1 since it is large, applied voltage becomes 
high. 

[0069] (Refer to the example 6 of an experiment, and drawing 8 ) In the example 6 of an 
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experiment. 1 micrometer and the eel gap D were set [ the electrode width of face L of 
Electrodes 12a and 12b / 4 micrometers and the inter-electrode spare time S ] to 4 
micrometers for 7 micrometers and electrode thickness H. That is. it was referred to as last 
shipment=0.57 and H/D=0.25. First, the electrical potential difference was beforehand impressed 
between an electrode 22 and Electrodes 12a and 12b. and the liquid crystal constituent A was 
made into the planar condition. And 1 00msec impression of the pulse voltage with a frequency of 
1 00Hz of **40V was carried out between electrode 1 2a and 1 2b. In this case, the horizontal 
electric field El occur between electrode 12a and 12b, and the liquid crystal constituent A is 
changed to a focal conic condition. Simultaneously, on electrode 12a and 12b, vertical electric- 
field E2' occurs slightly, and changes the liquid crystal constituent A of this part into a planar 
condition. 

[0070] The reflection factor in this focal conic condition was about 9%. and the planar condition 
generated on electrode 12a and 12b was not a thing to the extent that an image display 
condition (especially contrast) is spoiled. 

[0071] In addition, in the example 6 of an experiment, the reflection factor in a focal conic 
condition became higher than said examples 1 -5 of an experiment by about 9%. The reason is 
guessed for the liquid crystal with which the electrode width of face L of Electrodes 12a and 12b 
will be in a planar condition on electrode 12a and 12b to the inter-electrode spare time S 
between electrode 1 2a and 1 2b since it is large to increase in number a little. 
[0072] (Refer to the example 7 of an experiment, and drawing 9 ) In the example 7 of an 
experiment. 0.5 micrometers and the eel gap D were set [ the electrode width of face L of 
Electrodes 1 2a and 12b / 4 micrometers and the inter-electrode spare time S ] to 4 
micrometers for 10 micrometers and electrode thickness H. That is. it was referred to as last 
shipment=0.40 and H/D=0.125. First, the electrical potential difference was beforehand 
impressed between an electrode 22 and Electrodes 12a and 12b, and the liquid crystal 
constituent A was made into the planar condition. And 100msec impression of the pulse voltage 
with a frequency of 100Hz of **55V was carried out between electrode 12a and 12b. In this 
case, the horizontal electric field E1 occur between electrode 12a and 12b. and the liquid crystal 
constituent A is changed to a focal conic condition. Simultaneously, on electrode 12a and 12b. 
vertical electric-field E2' occurs slightly, and changes the liquid crystal constituent A of this part 
into a planar condition. 

[0073] The reflection factor in this focal conic condition was about 8%. and the planar condition 
generated on electrode 12a and 12b was not a thing to the extent that an image display 
condition (especially contrast) is spoiled. 

[0074] In addition, in the example 7 of an experiment, the reflection factor in a focal conic 
condition became higher than said examples 1-5 of an experiment by about 8%. The reason is 
guessed for the liquid crystal with which thickness H of Electrodes 12a and 12b will be in a 
planar condition on electrode 12a and 12b since it is thin. 0.5 micrometers and to increase in 
number a little. 

[0075] (Refer to the example 8 of an experiment, and drawing 10 ) In the example 8 of an 
experiment, 3 micrometers and the eel gap D were set [ the electrode width of face L of 
Electrodes 12a and 12b / 4 micrometers and the inter-electrode spare time S ] to 4 
micrometers for 10 micrometers and electrode thickness H. That is, it was referred to as last 
shipment=0.40 and H/D=0.75. First, the electrical potential difference was beforehand impressed 
between an electrode 22 and Electrodes 12a and 12b, and the liquid crystal constituent A was 
made into the planar condition. And 100msec impression of the pulse voltage with a frequency of 
100Hz of **50V was carried out between electrode 12a and 12b. In this case, the horizontal 
electric field E1 occur between electrode 12a and 12b, and the liquid crystal constituent A is 
changed to a focal conic condition. Simultaneously, on electrode 12a and 12b. vertical electric- 
field E2' occurs slightly, and changes the liquid crystal constituent A of this part into a planar 
condition. 

[0076] The reflection factor in this focal conic condition was about 4%. and the planar condition 
generated on electrode 12a and 12b was not a thing to the extent that an image display 
condition (especially contrast) is spoiled. 
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[0077] In addition, in the example 8 of an experiment, as shown in drawing 10 (B) t when 
generating the vertical electric field E2 and changing liquid crystal to a planar condition, 3 
micrometers and since it is thick, as compared with said examples 1-7 of an experiment, a field 
strength difference (field strength distribution) will become [ thickness H of Electrodes 12a and 
12b ] large on electrode 12a, 12b, and inter-electrode spare time. Consequently, even if liquid 
crystal changes to a planar condition on electrode 12a and 12b, it will remain a little on inter- 
electrode spare time with a focal conic condition. Moreover, the thickness of the liquid crystal on 
electrode 12a and 12b becomes thin by the same reason, even if a planar condition is chosen, as 
compared with said examples 1-7 of an experiment, the reflection factor in a planar condition 
becomes low a little, and the whole reflection factor (contrast) falls a little. 

[0078] (Refer to the example 1 of comparative experiments, and drawing 1 1 ) In the example 1 of 
comparative experiments, 0.2 micrometers and the eel gap D were set [ the electrode width of 
face L of Electrodes 12a and 12b / 7 micrometers and the inter-electrode spare time S ] to 4 
micrometers for 5 micrometers and electrode thickness H. That is, it was referred to as last 
shipments .40 and H/D=0.05. First, the electrical potential difference was beforehand impressed 
between an electrode 22 and Electrodes 12a and 12b, and the liquid crystal constituent A was 
made into the planar condition. And 100msec impression of the pulse voltage with a frequency of 
100Hz of **50V was carried out between electrode 12a and 12b. In this case, the horizontal 
electric field E1 occur between electrode 12a and 12b. and the liquid crystal constituent A is 
changed to a focal conic condition. Simultaneously, vertical electric-field E2' occurs on electrode 
12a and 12b, and the liquid crystal constituent A of this part is changed into a planar condition. 
[0079] The planar condition which the reflection factor in this focal conic condition became 
about 14%, and was generated on electrode 12a and 12b was a thing to the extent that an image 
display condition (especially contrast) is spoiled. If the electrode width of face L is as wide as 7 
micrometers and Gap S is as narrow as 5 micrometers, although vertical electric-field E2' 
occurred mostly and has chosen the focal conic condition on electrode 12a and 12b, the liquid 
crystal of a planar condition will increase in number, and a reflection factor will fall. Moreover, it 
is the cause that the phenomenon of decline in such a reflection factor also has thickness H of 
Electrodes 12a and 12b as thin as 0.2 micrometers. 

[0080] (Other operation gestalten) in addition, the liquid crystal display concerning this invention 
is not limited to said each operation gestalt. within the limits of the summary, can be boiled 
variously and can be changed. 

[0081] It can constitute from what was constituted from one layer of the display device shown 
with said each operation gestalt especially as a display, a thing (full color display) which carried 
out the laminating of the display device which performs each selective reflection of R, G, and B 
to three layers, or a thing which carried out the laminating of the display device which performs 
selective reflection of the wavelength of arbitration to two-layer. Furthermore, the internal 
configuration of an actuation circuit and its combination are arbitrary. 
[0082] Moreover, although the liquid crystal display component of a passive-matrix mold is 
mentioned as the example with said operation gestalt, also in the liquid crystal display 
component of the active-matrix mold which has a switching element (for example, TFT:Thin Film 
Transistor and TFD:Thin Film Diode) for every pixel, this invention is applicable. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 



JH-A-20U3-17293y 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing the principle of operation of liquid crystal. 
[Drawing 2] The explanatory view showing the principle of operation of the liquid crystal by the 
IPS method. 

["Drawing 3] With the sectional view showing the liquid crystal display component of the example 

1 of an experiment, as for (A), (B) shows the time of vertical electric-field impression at the time 
of horizontal electric-field impression. 

fDrawing 4] With the sectional view showing the liquid crystal display component of the example 

2 of an experiment, as for (A), (B) shows the time of vertical electric-field impression at the time 
of horizontal electric-field impression. 

["Drawing 5] With the sectional view showing the liquid crystal display component of the example 

3 of an experiment, as for (A), (B) shows the time of vertical electric-field impression at the time 
of horizontal electric-field impression. 

fDrawing 6] With the sectional view showing the liquid crystal display component of the example 

4 of an experiment as for (A), (B) shows the time of vertical electric-field impression at the time 
of horizontal electric-field impression. 

fDrawing 7] With the sectional view showing the liquid crystal display component of the example 

5 of an experiment as for (A), (B) shows the time of vertical electricHleld impression at the time 
of horizontal electric-field impression. 

fDrawing 8] With the sectional view showing the liquid crystal display component of the example 

6 of an experiment as for (A), (B) shows the time of vertical electric-field impression at the time 
of horizontal electric-field impression. 

fDrawing 9] With the sectional view showing the liquid crystal display component of the example 

7 of an experiment as for (A), (B) shows the time of vertical electric-field impression at the time 
of horizontal electric-field impression. 

fDrawing 10] With the sectional view showing the liquid crystal display component of the example 

8 of an experiment as for (A), (B) shows the time of vertical electric-field impression at the time 
of horizontal electric-field impression. 

fDrawing 11] With the sectional view showing the liquid crystal display component of the example 
1 of comparative experiments, as for (A), (B) shows the time of vertical electric-field impression 
at the time of horizontal electric-field impression. 

fDrawing 12] The perspective view showing the example of an electrode configuration for 
passive-matrix actuation. 
[Description of Notations] 

I — Liquid crystal display component 

II 21 — Substrate 

12a, 12b — Ctenidium-like electrode 

22 — Counterelectrode 

E1 — Horizontal electric field 

E2 — Vertical electric field 
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1£L/S£0. 6, *>o, 0. 1<H/D<1TW 
Ci, 

(lft*H5] yttSWrSC 4 *4*« 

©iRa&fi&B. 30 
[*HB©$ttttK>!!] 
CO 00 1 ] 

WW!©**" fcJWitt. ^Ha^S. « 
I/. K«a©SJRJS*t ; &*'JfflL/-C*^?:tf 9ttJI*CTtt 
[0002] 

[SE3fcSSI54gSgi] SE*. auxf'J ■ 

&Kmtc*j*u «HBtc*tbTW#6j©ww**EP 40 
inu •« B ii©^si=&^b3i±T«^^f i 5fS B ^^s 

#8HK3ftTlr»3 (0f*.t2. #HW7 - 1 2 0 7 9 2# 
&4B. 0 0 1 -83 48 5-^£r$R#M) . ttSff 

©EpflnB#tca,ts^*«ar-2>^ifc*4 (WBB2 0 0 1 - 

1 0 0 2 5 6#&$R#JKD . 

(ooo3) tc5T. ««»©attn«:j:-jrjRji©tt 



ttH2 0 0 3- 1 7 2 9 3 9 
2 

fbtx-r, *©*§*. «a±©«ft*ww«:Hi»"r* ! Kii 
[00041-tc'C, *^w©sw«. *«tc#br¥ 

ttl»«Ui««©R4t 1 B*»it"CB»0=i> h£ 
IS© £ t 4 ©T # •S.&HS^fS Srffi&T 5 C 4 OC & 
S. 

[0 00 5] 

©, I? 1 ©^(cff&jMamttSa. — »©»E4. 
d>«c < 4 fe»ECC»U-CS«¥tT3Sn*I©«l!"6:BPttI-i-* 

mmt. 4>«c < 4 *>—*©««« »flwitt©« 

WJWSht*'!. ttftKSS©«&II£L4l<. « 
«M**S4Ufc4SiC» 0. UL/S^O. 6 T* 
■2>C4*^®4"T4. nEWMMttit. U 

m< 5 jxmSl//XB6 Mm^S ^2 0 Aim-C&& 

[0006] J|l2©JftBtCft*«MKttat*> — »© 

»Kfi4, ii>fc< 4fcS«{CMl/T««W^©mW ; & 
HttD-r*WB4» 4>ft< 4fe-^©S«tc«lw 

HiU, WrE»HB© i t f +»?'*D4Lfc4*fc:. 0. 

1 <H/D< l-Cft&C4«49ft4 < T«. 

[0007] — 3 UX-r U *t§**nt"ifcl&W:l¥ 

£©*EE£ERttr*-&4. ii*aui2rtt#jE©ffijitcft<? 
u sm^m^i4* J ^©?s^*o-c«^©^ , ;^-'Hiii 

[000 8] 49H8*t2. £1EK:*tl,T(2«¥ff&l«)© 

«mi? ; £Epjn-r'SfiS@t^i©©^iSBiHL > ^©p^rss. 

c n?>©^7^ - * *a«r ©tf cc^b$«ri^R«rff o 
tcmgk> S*/d««:«fi©it±«:j6^-r 6 

BMP-i-4tKfflKC£S C 4^©^P*ihrt. 3 > h ?X h 

[0009] BP*>, m©"»iL4m@fflits4©ra^«:fc 

^Tlt, 0. l^L/S^O. 6<E«fettTT?»*LC»=i 
>h5X h5rffiC4*JT#. ^IC. «fiML#l Jim 
<L^5iitn. S@Pb^S/)S6 ym^ 2 0 m 
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m-C&S £ $CC <fc Lt»3 > H^* h&WZ Ctlfi 
■Ct/c. <t"3*fSt/<«. 0. 25£L/S£0. 5 i 

CO 0 1 0] *fc. «t©3*H£&tSra¥i> vT'Di© 
RHfctCfc^TW:. 0. KH/D<l(!)^TtJf3!L 

0. 2£H/D<0. 7£-f£. 

cooii] «aa^as*i. meiK 1 vzmtmo 
s/c «si#y*'Ji£*WT£fc©*G6S!-rft«\ 

^rtbfcESSC 3fS^fcK:jSL/c6©{cft*. 
[0 0 1 2] 

[0013] (igjftHa. a 1 . 2 mm) *#SBj§tcG&4 

^©-cao. -ecDf^w/siBiaijMaiL/r. flatus 

IPS(!n-Plane-Switchi 
ng) tfaWconTBttli-r*. 20 

[0014] «gtteiwgift*.#3:tt> «ww*Hi«irr * 

6C &(CJ:0«n««ff 5 *>©•?&&. 
[0 0 15] U4*fr*'?*v jrffiM**'??? 
«CBf SS© * r> y^^Wmt SCiWo Tf# 6 ft 
S. CO«^9^v9-9»ttJI». @1 (A) K.nk? 30 

itTS£. ^y*jK*«:»t/'C3Fff«c*fll3&»6** 1 AJt 
l/fc*B£. ^np^SftS&g©:^*®!*^'*-* 

(^u-tw. cc-c, ntti&i^© 

¥*MB9r*. pW38H*W3 6 0* taOftT^SfEBt 

CC^UTSB&^ffl^fcSfctfAWl/ /<:*§£. JfcttfftSLS 
ft* (7*-#JU=ii-**tKSS> . :ru-**tt«T©a 

*7jU 3i, *#aS-C©fiSl**f§ < & 9 Hit KKCASftfc* 

S«Wtftoft4. ft*. «S©3^'J »fWBffll 
(B) (DJ:5K;t.^2ft4. 

[0016] tC5"C. *li»^t*»tt"C****. *© 
6##|SJ (fitt) i^-fttcgilft^ltiJ (Jitt) -CJSSr^ 
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JWT&tirffltctiK J: 9 iett<. COfcCftjWSSttSSBE 
tctilMra#&U C©H«IE*Vh&T*. 
[0017] $/c. firfSBateHEEVh «*D tfil>«E* 

ffistcajflnTit. jss«ftDft*fls<cift<^'j* 

c©^y*JH4*tt*>TSE{ctgifii*^«Ei/. c©& 
ii*e*v f irs. 

[0 0 1 8 ] Cft*©Bi<BtIEEVh. Vf©BS#»:. V 
f<VhT*4. HffiWEVf <fc9 fcffit»*E£ 

fKS(cEP*nort>«a^»aati< ciw>. bp*. ^ 
[0019] c*uc»lt. ®a^-©s«i^ffi3©'a»T 

*t»«E«rBiarr*iiaCft<r»< C4«c<^y*'H» 
aflBJfcfrfSj <t «Hffift < -5 > 2" A tc|6j < „ C ©&*K * 

jMB C *SE {CtiWffijW?aE L . BBfflUE* Vdit 

a. 

[0020]$/c. ffigBBSffi^EV d <fc 0 fc&C>«E£ 
SBtCBJaDTSi. fKifl«fcDft£fi?<C<tft<^'J# 

[0 02 1 ] Cft6©H9fiSSEVd. Vp©M^«. V 

[0 022] — I P S^«. I«(CWl/TW«C 

-^iL/-CfclT©J:^ &7BSSa**£. BP*. 02 (A) 
(C^-TJc^CC, j&gA*i3 5 0 nm@StCft^<i:^{cJg 
Sgt-v^p ^i9H0/csPi^^tt* s iE©* -f -5 JU^ v 

^9»nuKifii. 2 iracc^ur*5<. -s® 1 

2a. 12b ratcmS^EPJDOftC^SS-CW. ^ >; 

^3@C^c»tcjltRS*f^«Sffl3ft-r. ^WnMXfltr* 

[0 02 3] CCT, 132 (B) (Cn%r<fc9(C. ttfi 1 
2a. 12b IHItcm^^E 1 * S i . m&tem 

fi) tfKAttZ. «*tf. S(«A#4 70 nmfCtt4<fc 

ft. 5 5 0 n mKWffllT* t»fe©*3Wl!RS« 3ft. 
6 6 0 n m (CffHRir -5 £ ^fe©it^jS!WS*» 3 ft 4 . C 
ftW^tC ^EE*ftEP»DB$ (£!©£* CC^iW*«Sfi3 ft 



(4) 

S 

[0 0 2 4] (jBWBtt. H3-1 0#JRO H3~l 0 
&oT l Hi<a©lij$S©£&#© l — Hft#© l 5r«JBSfi<j«: 

mur^a. -ecc. o*#fiaur-nifi^ai 

[0 02 5.] e©«B*53R^ 1 1*. Tffl'J©S*£ 1 1 K 
€il2a, 12b RtfieiS]$lJ«9l8 1 4 fclfttt* .HM© 

SS2 1 k^b2 zRzmmmmz 4*«w. s« 1 

1.21 NIC* 7? 9 ^HCC*-f 5JM**«Sttll/"CS 
a-cau^fj 9 *tBS7j*T«fc 5«c!BS!Lfc*^5^* 10 

[0026] «Ji£ l/Ttt, ^iara UXf 'J 9 

[002 71 SS1 1. 2 lfl!)*Wtt. *f 9 
— ?;i/*;wv*> (PES) . #i;*fu>fi/7* u 

-h (pet) . h (pc) mo??* 

(,^©3&i»SfL/^. ^©1 2 a. 12 b. 2 2©l#f4 20 

a. i to. i zoi?©SHjmfiitm*^r#. TfflJ 

®K 1 1 ©®& 12a. 12b tC«A 1 . C u3?©^5l 

^nmnn^mbx m 2 a. 1 2 b«$6 

iirat 1 3 (HI 2#JR> *^-UT2«KiBBL-CtJ: 
EfflffllMI 14. 24 12a, 12b. 22 

14. 2 4ttfe:fc&ft©1**4 ; &flH>SC£#*-C#S. 
[00 2 8 3 ttfc. 12a. 12b «SB 3-11 

tcgsic&^TMShfcaHHKowrc**. SS2 30 

2 ttiMc < 1 1> 1 ■*»©«** T 3-1 1 ©£ 

[0 0 2 9] 3 &«C. Sfill, 21 RB©¥+ » T**^! 
— t?— jetcftftrsfcaMc. tjjRKjtcr. SKI 1, 

s#«yR»*iRw&ns. ssi la^tcHj 

[oo3oi*fc. ifiii. 2 1 (omm k»s/- 40 

*$. EntqniE 1 4 tt*tr tr^y^attiifflfi 4 ]^^ 

y®Si ofciT) ^gB^ttft^fcr^aaas^T-s-c. m. 
a©^u-^«.flrc©s«***«>*«fc5«:u-c<>J: 

[0 0 3 1 ) «±©*RR*6«c*iWl«m*^l «c*»t» 

t. iE©Ra*a^rtt*w-ra*-f5Ju*v7 i 9i'iR* 

tC* tt. Sffi 1 1 MKR<? 6tl/c«S 12a. 12 
bUBtcVh <fc9i£< V f £Lk4>ttfiE&t£(;ftJ:9(clB 50 
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ab-Tii. 03 (A) CCTn-r^^tC. iSffieWtt* 
5©&g©jSlR£8tt>5£t;*. 

[003 2] H@ 1 2 aRtf/Xt* 1 2 b £HSS 
2 2 £ ©fffltt V h cfc «5 IS < V f fcLh©HE^££ 0 * «fc 
5(cgES6TS£, 0 3 (B) (cSV*"J:9*c, g&Stcg 
ig&SSSIIE 2 #&£U ifcfl©^ U */jH***«IBk: 

[0 03 3] £/c, ^©iSm^^tefcWT**-^;!/ 

* ■? 9 * j&ntc & o -r « . * ©^ y ijji>wmstt& 

K#LTWtcft*J:5«Hb<fcat>. SSI 2a. 12 

tttsi. auif*^ y *-»ntwWEH«cWf iwnwcm 
*. 7*-*;i/3-9*t^SS{c^-S. — Mil 2 a 
aof/Xttl 2 b£H«i2 2£©R3(CVd<fc«3{£< Vp 

jiLh©mE^**fe o s «t ^ tcisab-r 5 1 . y * 

[0034] 03 (A) — 12 1 1 (A) KwStiTO* 
i^tC. ttfil 2 a. 1 2 blffltC«ffltftfe^CS-&"r« 

• «UIE ISIRftCSS 1 2 a . 12b± 

^c«!«^^^E2 , c©«Sfmi?E2' Wot 

!Mfe©3>b?^h**<5;Tr-5. IP 
S*SMC*o-Ct. 02 (B) tC^-r«t^{C t ISSffE 
2' 5&i»^l/-C^^PlW-r-Std!StC'i , 3. 

(0 03 5) mmftE 2 ' ©KSf^r+^lllSlJ-rS/cS) 
(C. ( 1 ) (2) (DC>rti*>©Hffi*ttfc 

T«fc^{c-r-5„ IP^. ®»t^SS©SWI ; &L > mSM 

0. 1 ^L/S^0. 6 ( 1 ) 

0. 1 <H/D<1 (2) 

trz. 

[0 03 61 CC-C. L/S<0. l-C*2,<t.1Hm^ 

e i ©s^«s^stc «t o mmE-zipm? * c i^>s 

Kl^tS, L/S>0. 6Tft5t. 

- 9 *^SSiMtR^©SM^*iS <>i «5 flf T a > h 5 ^ 

htf&T-TZ. L/SClSH^rO. 25^L/SS0. 

[003 7] Se*IL*J 1 /zm«T©*i-&. W8**»t» 
/cfetcKi^A 1 ^ < ft 0 . UMb^fiT 0. 413 ^ h * 5 

[0 0 3 8 ) SffiraRSS*i6 u m5tt?ffi©*B^. 7*-* 
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£S£2 0 (imit5CiWS!U>. 
[003 9] H/D#0. 1WT©«£. 7*- 

Y&{&T?Z>. H/Ds&UO*^. Sfi***tlfiJ 

H/D©©13£0. 2^H/D<0. 7i-r4Ct*s«t 10 

[0040] nmmfrHu, »sjg*>x? ^vmomz. 
[004 1 ] afifa^-^^Dw:. «>*9:*£<fc*<t 

K<DMmmtWm&ZtlZtclt> 1 0 nmJyT^g* L 

£/c> -y^D*VhS-r^-5i+^^3> 20 

[0042] <#^6t h V ^^IBIftfflOmS^fiJc^lilg 

sfr#£. 0i2#«s) cct. mssmmmmca^x, 

Sffill. 2 1Kgt^n5SI12a, I2b. 2 2 

[0043] 1 1 KSWfctlSI 1 2 a « 1 MSk 
tM^n, flWW 1 2 b « 1 ffl%<Dfem<Djz£ 3 &C 30 

Mie u-c tw* $ titcdkMtemmvtm&t ox& 
fissn-ci^. gfi2 lKHtf/tyt? m«i2 2W!i 

[0044] y-fe* h^©2 2«=i>** h?-f>2 
5 , 2 6 £/M/ xm&m^/ V-kvb (WSKiIbISS 2 7 

882 7lC«j£36®®l 2a&Sigl3nt:i,»5. S/c ft 
■^mgl 2 btt'f-* ft-^lg8tllHlllg2 9tC!gi83ft-Cl,» 

[0045] a^^ff/cccstriitfti^-Mi^f-r 40 

SfcttfciTSt. S-T. *£2Hfil 2ai'Jt? 
S2 2£©RflK:Vh <fc«5<g< V ffei±<DHEM?:Sfei:3 

•a-i. enter. m.^<o^- > )tj^W) i wsM^'uuis 

fate fa ^®^0« B ^7 ^tKS&C ') 

[0046] ^tc. mm^m^ihtsmm^ux, its. 

mSl 2 a<bi^ll 2 biORgtCVh <fc9<&< V f 
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ii*|gllltt. jtXSSl 2 a£ 1 7^>-T-3jltR0^^ 
1 2 b-^iS«7 t -$ CCS^i'C-'NVl/^ft-^* 

[0047] H©gf ^Jt^ttfcWT $ * -f 9 A 

jt2me 

1 2 a 4 U*9 hm®2 2 idra«:Vd«fc<3{S< Vp« 

JSCC y Hz 9 hf-2>. ^3E^@ 1 2 a tM-^SS 

1 2 b4©H«:Vd«t0®< Vp^XhWHE^fc^OS 
■a-, ^gme 1 2 a T 1 9 A >-r-omfe<DW%<D 

[0048] fefc. $M56v Y V 5'^fgtt©l©^> ISltlM 

^&StiiSEE (i»cix Y-fMS.) *«P/ra$*i'S. t 
3&»L/. CO^P^ h-*Hffi*B8<iISKV f . Vp«fc0 

[0 04 9] iCS-C. ® 1 2lC7r;btdm%Wf8.MX 

mm 1 2 a *Si^© 1 9 A >?^W&*$> : bWZWk : y 
'f> : 6la]^f«:y'fe9 YLXyfih^-ViJ^'&StfJi.-ri 

■ftfiicmts&zftnv-bv Yi,jsxm>?z>c±i>x 
y*» Y$-ezctti:<&mmctic^v 

[0050] (snt^©^<is«) y 
fatbits &z>tc#>ictt*3-2ti2>&mz.. mmtsat 

E 2 €r^^ 3 it Z> 3 SltfS©^®?:^ Uc*i . (c 

5£-rs*>©:c«ft<,>. fd^tf. H3~ 1 0 terras 1 

1^2tSjM|Sj3-l±T?ffiaH2^iL > SSI 2a, 12b 
tc * 2> 4 fii^fiK i U X t> J: t » . 
[005 1 ] ttc. 02tC^U/c I P S^{C*r>T 
«. Sffi 1 1 ±lC<J)frmm 1 2 a , 1 2b4Ml. » 

EroraB$«:«5Sf?*fie-r-5/cji!><Dse*»s®2 ltctaw 

[0052] (mmmvytw) 2i£^#6«. 1 2 
a. 1 2 b©«@iiL. @®raBts. mmm^HJSLZfm 

fill. 2 lP^O^f ^D4/>7y -$»<!: C;h.6 

co^ , ?y-^*a^©fii«:^t$-ti'. me 1 2 a. 12 
bMKisEfcEnflni/ritmwE 1 ^^s-a/citos 

S*^^S>JS0. Iil2a, 12 b±K.¥t£.?Zffimft 

E2" *i«ii>-r*^fi : *)i?WL//c. zommwrFULVt. 
[0053] MTvmmm 1 - 8 Rvtmmmm 1 
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it&WZ L I - 2 80 6 (j*)i>i?*m) 8 OSSSBtC. 
*><{7)lttC&- 1 5. R-10 11 i^rtibSfrfi 

[0054)SE-?-C. Iil2a, 1 2bRg{C^<ag£ 
£DS-fc>"r8t^E 1 pMA» 

SlRTSii^Ctt* 1 2 a, 1 2 b<Z>4>&< ±fcl> 

rn^im«B2 2 icoraccs&^^os-a-. sss^e 10 
[0 05 5] *tc, mmmi-8^ik^Mm.mn:v 

TftiSU 7* hyyy77^ft-CSSl2a. 12b* 
;^--yj/Wc. lEftf&WH 1 4ttJ SRfctSJ : 2 0 
2 2£^r7U*VEp©Jlc<fc9?&&0A:. 20 
.< ;l/A*»6&-&££2 1 tc I TOJ&%J& 

eel. y * hovif^v ^ mvwm 2 2 Eft 

8HKS]jl2 4«J SR&88: 2 0 2 2 £ffl^-C7 U*VEP 
[0 05 6] IJJISS® 11. 2Ui, BffiBHSUfcafiX^A 
v yfiy#SM*tCW:. *«jifflBI*3*< &*©£fi*±T 

[0 05 7] (SlflFU , BI3#J8D j»Wlt?tt, S 
@12a, 1 2 b<DM4BL€4 (ia, tt&nBRS* 1 
Ojum, Sff^H^ldm, Hz * •? 7" D * 4 a m 
tt/c, BP<3. L/S = 0. 4 0. H/D = 0. 2 5 i 
Lfc. ft, ffeS12 2£Sfil2a, 1 2 b tOffl 

fOT. Sil2a, 1 2 blHKCjffiftttl 0 OHzOi 40 
5 0 VCD'-Ot/X^EEfc 1 0 Oms e cEPJjpl/fc. C<DiS 
^, til2a, 12 bRfltcmS^E 1 ##6£U ffift 
JaJ^A*?*-*^-* ^tttSStC^ftStJ-*. I^ 8 * 
«C. H«B 1 2 a. 12 b±«C»«»E 2" *MI*>«:#&£ 

[0 05 8 ] CO? *-*>l>3z.v2V$gi-C<DJ2.mmte 

m4%i,m7Lhti. ssi 2 a. 1 2 b±K:is4u/c7' 

[0 0 5 9 ] (XR9I2. S4#flB) SWflZTtt. ^ 50 
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&1 2 a. 1 2 b©®BiiliiL£3 am. It&RflE&lS* 1 
2 am. SSJ9*H&1. 5 am. -tZJl/^r-f v7"D*4 
amibfc. BP*?. L/S = 0. 25. H/D = 0. 3 
7 5il//c. ST. T»««2 2 i^Sl 2 a. 12b 

ioracc^ii^EPfln oxWL&MmmA *v i>~*imt 

Uc. fl/t. igl2a, 1 2 bUfltCJS&SSU 0 OH 
zO± 5 0 VOD^I/^^JE* 1 0 0m s e cWMbtc. 
C<DmS. m 1 2 a . 12b TSlCffi&ftE 1 #f££ 

S. ISI^tC. mSl 2 a. 1 2 b±Ct$t!^#E2' #H 
*>«:?6£U coSP^MSfflfiR^JA'Sr^u-^tiystc 

[0 0 6 0] C©7 7 fWSTCg^B 

#J3. 5%K:«j;i6tt. €gl 2 a. 12b_fctcfS£b 

[006 1 ] (538^3, S5#M) fgg&mftt. m 
SI 2 a. 1 2 b©«S")iL*5 am. m®affi(S£ 1 
0 am. ISI»H%2»m. •fe^t9^D44(ini 
il//c. BP*>. L/S = 0. 5 0. H/D = 0. 5 0 £ 
Uc. ST. ^«>«S2 2 i^S 12 a. 12b tOTS 
&1&m*WM\sXmEk®J8MA*7\s-i-W&t bit. 
■fl/t. Ifl2a, 1 2 bra^C^»l 0 0Hz©± 
4 5 VOVOl/^SES: 10 0msec EPJrabfc. C©tg 
Bil2a, 1 2 blfflK:Simj?E l*^^l/. ffiH 
iSJc;^!A*7*-*Jl/=i-vi't^f®K:^fcS-S5. I^^f 
(C. Mm 1 2 a . 12 b±(C«itm^E 2 ' *JQI*>K:^ 
U C(D8P^©?gaiffl»i5t'BJA«r7 , U-^filK:1'2.. 

[0 062] C©7*-*^=> — v 
j^4%(C}0I^e>n. m©l 2 a. 1 2 b±KS&£bfc:7' 

[006 3] (HKWI4. E6#JR0 HilWl4-C«. « 
©1 2 a. 1 2 b®®MIL£ 1 am. mSWRSS* 1 
0 am. SH^H^lnm. Wt^D : S:4)iiii 
iU/c. BP*?. L/S = 0. 1 0, H/D = 0. 25i 
Utc. ^^©2 2 i^Sl 2 a. 12b <b(DH 

tC^E^EPfinU-C^Sifi^^lA^^U-^^i Otc. 
-e-b"C. «Sffil 2a. 1 2 bRBKlJS&Sfcl 0 OHzOi 
6 0 VO-'-v.'l'XgBES: 1 0 0 m s e cEfWDl/fc. C©H 
^, tS12a, 12b fH^cmWE 1 /fof a 
iffi^!B5A*7*-*^3---'^W^CS!{k3^^. loIBt 

b. CODgP^D^iffifiS^A^^U-^SgCcri. 
[0 0 641 C<DV * -*>>Vaz- v ^tfc*J"COSt*S« 
jf^3%{CWx.6n. m@l 2 a. 12b±(C#6^b/cy 

ti *> fl© ©"Ctii'i^ -3 tc. 

[0 0 6 5 1 fcfc. Slilfi?iJ4Tl3:. Wm<D*^ h 7^ h 
*IS^5 ^©-C«!i*>o/c*s. €§S 12a. 12 b©fl 



tc •€■©/<:©. ISffi{btCttSg&©ffiT*J ! a*U =1* 

«ss#e i ©s§?&£#*£u -jmum^^m^ni 

SSl2a. 1 2b©ifIL{il Mm«fc 9 *>J£t>C 

[0066] E37#jBD JtHtOTSTtt. * 

©12 a. 1 2 b<DS@HL£4 urn. SSffflBltS*2 
0/im. 1S?*H4Um. -b;^ t57'D?:4>im 10 
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